Little is known about the diversity and status of endemic freshwater fishes which are valuable bio-indicators of ecosystem health and an integral part of a country's natural heritage. Some of the less studied areas in the Philippines are the river systems in the Cordillera which are equally important as that of the other freshwater systems in the country. Amburayan River in Kapangan, Benguet is one of the rivers in the said region. Thus assessment study of the diversity of macro aquatic species was conducted to provide a baseline data in the formulation of resource management strategies and polices. By using a mixture of qualitative and quantitative research methods, the study determined and identified the presence of macro species in the study area. It applied the National Stock Assessment Program (NSAP) procedures in the gathering of samples while identification and determination of fish stocks were done by morphometric analysis of the catch with the help of available references and assistance of experts. This is later verified through submission of samples to the National Fisheries Research Development Institute (NFRDI) as part of the NSAP areas for DNA analysis. The measurement of the impacts of human activities to the river systems was done using the checklist method by Smith and Smith. The study found that there is low biodiversity of macro aquatic species in the area because of the presence of introduced species, illegal fishing practices, quarrying and mining activities. There are also no indigenous or traditional management measures conducted to conserve the river ecosystem biodiversity. The study recommended that similar study be done in other areas of the river and that the government agencies to undertake fisheHow to cite this paper:
Introduction
Cordillera is described as a region with mountainous topography characterized by towering peaks, plateaus and intermittent patches of valleys [1] . It is located in the north-central part of Luzon and is bounded by Ilocos Norte and Cagayan in the north, Pangasinan and Nueva Ecija in the south, Cagayan Valley in the east and Ilocos Region in the west [2] . Cordillera is the country's only land-locked region. It is deficient in coastal and marine resources that are supposed to supply the bulk source of fisheries commodities for the local community. The topography of the region made fishery resources consist primarily of inland waters. All are freshwater ecosystems which are limited of aquatic species (in terms of catch volume) that are utilized as food by the Cordillerans. Apparently, fish provides 15% of the total animal protein in human diets and the primary source of livelihood for 35 million people; 30 M in Asia and 2.6 M in Africa [3] . Inland waters and freshwater biodiversity constitute a valuable natural resource, in economic, cultural, aesthetic, scientific and educational terms [4] .
The streams and lakes of the Philippines' freshwater ecoregion support high numbers of endemic species, particularly fish [5] as cited [6] that in 1990s, the total number of freshwater fish species is 260. However, Barut [7] stated that 330 species are Philippine endemics, of which, 48 genera and 127 are goby species. It is expected that as the assessment activities on the freshwater resources of the country is continuous, new species of aquatic organisms especially those that abounds the Cordillera region will be identified.
The Cordillera is dubbed as the "Watershed Cradle of the North"-as it hosts nine major rivers that provide continuous water for irrigation and energy for Northern Luzon. Eight of these rivers are identified by the Department of Environment and Natural Resources-Cordillera Administrative Region (DENR-CAR) [8] namely: Abra River, Abulog-Apayao River, Agno River, Amburayan River, Bued River, Chico River, Nanguilian River and Siffu-Mallig River. Ibulao River in Ifugao is one of these rivers which supports water supply for These river systems serve as fishing grounds of endemic, migratory and indigenous aquatic species which is manifested by the presence of fishermen in the
Statement of the Problem
Little is known about the diversity and status of endemic freshwater fishes which are equally valuable as bio-indicators of ecosystem health and an integral part of our country's natural heritage [13] that there are many unique species of freshwater fishes but their status is not known.
Therefore, there is a need to conduct immediate assessment of these ecosystems to monitor their presence in isolated rivers and lakes thereby counterbalance the decreasing fish catch and stocks. In line with this, [14] said that states (government) should assign priority research and data collection in order to improve scientific and technical knowledge of fisheries including their interaction with the ecosystem.
In the Philippines, research and survey activities of fresh water fishes are also encouraged not only for scientific, technological and educational purposes that would also benefit Filipino citizens (RA 8550), but also for regulations (Section 7); utilization (Section 8); conservation and rehabilitation (Section 11).
As part of the baseline information; inventory, identification or survey of the aquatic species is considered necessary to the local community, understanding of the ecosystem, for policy formulation and sustainable water resources management.
This study covers the first phase of assessment for the water resources and its stocks. It provides that baseline information and data that are significant in the assessment of resources. It identifies and determines the stocks in the river systems of the Cordillera that support the fish utilization and consumption of the immediate community.
in Kapangan, Benguet;
2) To determine and assess the possible threats (environmental and anthropogenic factors) that affect the ecological integrity of the Amburayan River ecosystem in Kapangan, Benguet;
3) To determine and document the indigenous conservation measures of biodiversity and river ecosystem and; 4) To give potential recommendations, management and conservation measures and policies that would maintain the ecological integrity of the river ecosystem and attain sustainable resource utilization.
Time and Place of the Study
The study was conducted in Amburayan River, Kapangan, Benguet from De- 
Methodology

Sampling Stations
In order to gather firsthand information from the fishermen in the place, as it is shown in Figure 1 , conduct of Focused Group Discussion (FGD) was done. The FGD was used to generate additional information that are more specific to the community's utilization of the Amburayan River, how the river influences their socio-economic aspects and understand the need of the fishing community for rural development. It also assisted in identifying the problems encountered that adversely affect not only the fishing community but the river ecosystem in general and their respective potential solutions.
The five sampling sites were also identified during the conduct of the FGD.
These are some of the areas that the fishermen in the locality suggested and selected as areas for sampling because it is also their fishing sites. In addition to this, assignment of potential sampling stations was made, making it sure that different types of niches were included (Alberto, 2005) . Thus, groups of fishermen were assigned to conduct their fishing activities in their respective sites from the identified sampling areas.
Each station was laid with five quadrats measuring 10 m × 12 m. Each station catered 600 m 2 and the use of measuring tape and GPS facilitated the measurement and geo-tagging of the stations, respectively. Sampling in each of the station was done three times.
The water quality parameters of the sampling stations were also determined with the use of DO meter and LaMotte Water Quality Kit. Parameters such as DO, pH, temperature, alkalinity, hardness, carbon dioxide and ammonia were generated from this water quality kit and instrument.
Water quality gathering of the stations were conducted three times from January to February 2015. All of the water quality parameters that were gathered were in the optimum ranges for the macro aquatic species in the Amburayan River to thrive and survive. The water quality parameters are shown in Table 1 . Open Journal of Marine Science 
Methods of Sample Collection
Macro aquatic species were collected with the use of traditional and customized fishing gears. Sampling schedule followed the procedure of National Stock As- 
Determination of the Threats and Level of Impact on the Anthropogenic Activities in the River
A checklist was utilized to determine and assess the threats to the river ecosys- There were four levels of impacts in each source of environmental degradation, and a value was assigned for each of the level. The value, impact level and impact estimate are presented in Table 2 .
To get the mean of sum of respondents, the sum of the answers for each level was divided to the total number of respondents and a scale was used to interpret the scores in the level of impacts on the environmental degradation of the river ecosystem. This scale is presented in Table 3 .
Determination of the Conservation Measures of Biodiversity and River Ecosystem
The available indigenous conservation measures of biodiversity and river ecosystem were determined during the conduct of the FGD.
Statistical Treatment of Data
Simple statistical analysis was administered to the catch data. Statistics on the volume of catch, percent composition (in terms of biomass and population), weighted mean and ranking of macro aquatic species identified were made. Simple descriptive analysis was prepared to characterize the biological parameters of the Amburayan River in Kapangan, Benguet with concern to the available macro aquatic species inhabiting on it. The collected samples also determined the biodiversity of the river and its productivity.
Results and Discussion
Survey and Identification of Macro Aquatic Species in Amburayan River, Kapangan, Benguet
There were 14 species of macro aquatic species caught in Amburayan River in Kapangan, Benguet. All of which are aquatic fauna since macrophytes were absent within the water column of the river. Some of the reasons are: 1) the environment is a lotic ecosystem and the water is continuously flowing from the headwaters to its downstream preventing the growth and proliferation of macrophytes in the water; and 2) the composition of the river's substrate or basin is a mixture of large boulders, gravels and huge rocks which are not fertile and do not support the growth of macro aquatic plants.
The samples are composed of nine finfish species (five goby species, two eel species, one cichlid species and one live bearer species), four crustacean species (three freshwater prawn species) including one freshwater crab (Sundathelphusa sp.) and one gastropod species (Melanoidesmaculata.). Most of the macro aquatic organisms that were caught are native or indigenous in the area. Only the tilapia (Oreochromisniloticus) and mosquito fish (Gambussiaaffinis) were found to be introduced in the ecosystem. Male are larger than female. Largest caught in Amburayan River is 3.5 cm carapace length. Male has different size of cheliped while female has the same size.
Color varies from dark brown to black but chelipeds are orange to dark brown. Golden brown to dark mahogany brown in color depending on the environment of its habitat. Has 6 -9 whirls depending on the size and has an operculum cover. Elongated shell and has high concave spires and rounded aperture. Sinistral spin of shell. 
Ecological Parameters
There were 5216 individuals collected in the five stations of the research area (Table 4) . Most of the species that comprise the catch are Rhinogobius sp. or "wadingan" (34.24%), M. lepidactylus or "udang" (31.78%) and Sundathelphusa sp. or "gakki" (30.48%). The other 11 species only make up the 3.49% of the total catch. "Wadingan" produced the highest number of individuals because these species of goby are small. As observed during the sampling, "wadingan" with an average length of about two to three centimeters were already berried. This means that they mature easily and reproduce at short period of time. In this way, the stock population of "wadingan" can easily recover.
In terms of Relative Frequency (RF), "gakki" gained the highest followed by "udang" and "wadingan" at values of 23.67%, 23.19% and 21.26%, respectively (Table 4 ). In this parameter, "gakki" gives the highest value because it can migrate both in riverside and in water column. "Gakki" could also be caught not only in shallow areas but also in medium deep water level of the river with the fyke nets. This behavior of "gakki" supports the value of ecosystem's relative frequency. In addition, "gakki" feeds on the small fish species such as "wadingan", bunog" and "dapil" They also prey some of the prawn species caught by the fyke nets and fish pots which serves as bait for them. These reasons made them to be caught in more than 65% of the total number of quadrats in the study which attributed them to gain the highest value of RF.
The Importance Value Impact (IVI) of the species are calculated as the sum of the Relative Frequency (RF), Relative Density (RD) and Relative Dominance (RDo).Summing up the values of RF, RD and RDo, the three mentioned species have the highest Importance Value Index (IVI) of 93.15%, 87.42% and 84.00%
for "wadingan", "udang" and "gakki", respectively. The result of the Species Diversity Index (SDI) for the 14 species with 5216 individuals is 1.28 which means that the Amburayan River has a very low diversity ( Table 4 ). The "udang" was always on the second position because the same as the "gakki", they can move from the shore to the deeper water areas. They are also attracted by the "wadingan" and "dapil" that were caught by the fyke nets. "Udang" also feeds on this species. It was noted that fyke nets were the most fishing gears used in the collection of samples. With this, multi-species are caught both set in shallow and deeper water areas of the river.
The other species such as "lutnak", "basangalan", "tibek" and "kampa" gained small values of the RF, RD and RDo because rainy season is the peak periods for them to be caught when the stocks from the upstream tributaries are drained as the river's water level increases. Tilapia and "bunog" according to the fishermen has only little population in the area and this is supported by the data gathered.
The mosquito fish has just started to proliferate again since their young were observed along the shallow areas of the river together with the fingerlings of other goby species. The only gastropod that was caught was incidental since this species usually inhabit the smaller tributaries of the river.
Catch Composition
In terms of weight, "gakki" has the highest volume of catch at 12.083 kg followed by "basangalan" and "wadingan" with values of 9.061 kg and 5.120 kg, respectively as shown in Figure 16 . The high population of "gakki" with higher weight compared to "wadingan" surpassed the total biomass contribution of the latter from the total catch. This case is also the same with bigger size species such as the "basangalan". Though, there were only few quantities that were caught because the peak season of this species is during the rainy months of the year.
The population of the macro aquatic organisms in Amburayan River is significant in the species-specific or in multi-species management. That is why the ecological parameters of the surveyed and identified species were recorded and analyzed. However, it is also important to determine not only the individual count of the present stocks but also the biomass which contribute to the river ecosystem. One of the reasons is that there is a certain biomass that each and every ecosystem could cater and it is called the biological carrying capacity. This If to compare the biomass contributions of bigger species with the small ones such as "wadingan" with an average weight of 3 g, reduction or reproduction of 1000 individuals will only remove or recruit 3 kg of biomass from and to the ecosystem, respectively. There is only a little pressure on this compared to the recruitment or fishing of large species such as "basangalan". With an average weight of 394 g/individual, 1000 pieces of catch will mean a value of 394 kg that will be removed from the ecosystem. Loss of this biomass in the ecosystem will result to system imbalance.
It is also noted that the smaller species reproduce faster compared to the large ones. In order to balance the ecosystem, catching of every species should be con- Figure 17 shows that "wadingan" (34.24%), "udang" (31.79%) and "gakki" (30.48%) comprise the highest number of individuals from the conducted study.
The alarming proliferation of "gakki" is threatening the populations of smaller stocks such as "wadingan", "bunog", "dapil and other prawn species available in the ecosystem.
This scenario shows the unbalance biodiversity of the Amburayan River. Eel species such as the "lutnak" and "basangalan" that feeds on the "gakki" have already limited populations. These species are potential biological control entities of the increasing "gakki" population in the ecosystem.
"Udang" which also feeds on the small macro aquatic species has high population. With this, "udang" also serves as an additional threat to the biomass of small fish species in the river ecosystem.
The catch composition of the caught macro aquatic species present in Amburayan River in Kapangan, Benguet with respect to biomass is shown in Figure   17 . It is observed that "gakki", "basangalan", and "wadingan" gives the highest values of 37.72%, 28.29% and 15.98%, respectively. It is observed that "gakki" has the highest biomass. Considering the principles of the ecosystem, the organisms that belong to the top level of the food web or the producers and primary consumers should have higher biomass than the organisms under the lower levels.
The result of the study shows that the small macro aquatic species available in the Amburayan which serve as prey for the lower level consumers have lower biomass than its predators. With this, it is significant to check on the population of "gakki". "Basangalan" which is ranked second may have sustainable population to control the "gakki". However, it is also noted that "basangalan" feeds on other smaller stocks and compete with the "gakki". In this way, "basangalan's" biomass cannot totally control the proliferation of "gakki" in the ecosystem.
Comparison of the catch composition in terms of biomass and population of macro aquatic species present in Amburayan River in Kapangan, Benguet is also illustrated in Figure 17 . This shows that population and biomass are good factors to consider in species-specific and multi-species management of the river ecosystem.
Indigenous Species
The result of the FGD shows that there are indigenous and introduced species caught in the river aside from the collected samples. These are common carp Table 5 shows the indigenous and introduced macro aquatic species caught in Amburayan River for the season that falls in the months of December 2014 and January 2015. It is observed that common carp and catfish were not caught during these months even if there were already reports from the fishermen that these species already inhabited the Amburayan River.
The "lutnak" and "basangalan" are highly migratory species which inhabit freshwater, brackish water and marine environments. These species lives in brackish and marine as young, in freshwater as adults, and descend to the sea to spawn. According to Castle (1984) , "basangalan" feeds on wide range of prey such as crabs, frogs and fish, while "lutnak" feeds on small fishes, crustaceans and mollusks [19] . "Dapil" and Rinogobius sp. are small fish species belonging "Kampa" and "tibek" are gobies that belong to the Family Rhyacichthyidae and Gobiidae, respectively. These species feeds on algae and diatoms and inhabits marine, brackish water and freshwater environments. On the other hand, "bunog" which is also a goby species feeds on small insects, crustaceans and small fish. It inhabits freshwater, brackish water and marine ecosystems.
Sharma and Subba (2005) cited that prawn belonging to the Family Paleomonidae has marine origin and has acquired freshwater habitat by immigration from the sea to the interior of land through rivers. The prawn species such as "udang" "kinod" and "tangad" eat all types of food living or dead: consume algae, planktonic organisms, small muscle pieces of their own kind or fish [21] .
The "gakki" is an omnivorous freshwater crab [22] (Nakhodai et al., 2013) and also an opportunistic carnivore [23] while the "agudung" is a detritus feeding freshwater gastropod.
Introduced or Exotic Species
The presence of introduced or exotic species in the area is caused by the introduction of mosquito fish as biological control of mosquito larvae in the mitigation of diseases carried by this insect (Table 4) . On the other hand, tilapia was introduced as culture stock for aquaculture activities. Unfortunately, some of the introduced species escaped from their stocking ground or culture environments. Mosquito fish should be found in stagnant water areas near and/or within the backyard of every community. This is to prey on the larvae of mosquito that hatched in the stagnant waters to reduce the population of mosquito that transmits and carries the disease from one organism to the other. Hence, mitigate the spread of related disease. On the other hand, tilapia should also be in ponds where they are cultured as food for the local people. According to [24] , mosquito fish feeds on zooplanktons, insects and detritus. This made it potential as biological control of mosquito larvae, however, it is also a potential pest to the open water systems. It usually inhabits in standing to slow-flowing water and can tolerate brackish water environment. Tilapia on the other hand is phytoplankton or benthic algae feeders and inhabits freshwater to brackish water environments.
Impact of Environmental Degradation in Aquatic Ecosystem of Amburayan River in Kapangan, Benguet
It was found out that there were no moderate and major impacts on the environment among the listed sources of environmental degradation. However, small impacts are already experienced on the entire river ecosystem in general caused by pollution, soil erosion, sedimentation, dynamite fishing and inorganic fertilizer run-off hazard (Table 6 ). The average scores of the checklist ranged from 1.05 -2.09. Most of the average scores fall within the range of no significant impact at 1.01 -1.75. Table 5 shows the results of the checklist that was answered by the respondents. There 
Pollution
Pollution is one of the sources of ecosystem degradation of the Amburayan River in Kapangan, Benguet. There are five main sources of pollution in the area and these are the solid waste, oil spill, toxic chemical hazard, mine tailing and mine drainage pollution.
It was related by the participants during the conduct of the FGD that the river is utilized in multi-purpose functions. Some of the uses of the river are: 1) fishing as source of food and livelihood; 2) agriculture as source of irrigation; 3) tourism and recreation; and 4) domestic use such as bathing and laundry. Some community members also conduct gold panning in the river. These activities are the potential sources of solid waste presence in the river. Oil spill was caused by mining operation in the area.
Soil Erosion
Among the sources of environmental degradation, soil erosion has most number of environmental damages. One of the reasons is that it is attributed both from anthropogenic activities and natural disturbances. Quarrying, land development, reclamation and construction of infrastructures are some of the human activities that cause soil erosion. On the other hand, earthquakes and typhoons are the phenomenon and natural disturbances that leads to soil erosion.
Soil erosion adversely affects the ecosystem of the Amburayan River because there are breeding, spawning or nursing grounds of the stocks that could be damaged due to this. In addition, the soil also mixed with water and may suffocate the macro aquatic species of the river and alter the natural habitat. Soil erosion affects the systemic processes of the lotic ecosystem such as water flow, quality and quantity.
Sedimentation
Sedimentation is also observed as a source of degradation. It has the effects to the environment compared to soil erosion. It has only smaller scope and these are: 1) loss of precious natural resources/habitat; 2) adverse effects on other water use; 3) adverse effects on aquaculture and downstream water quality; and 4) loss of aesthetic value/loss of environmental scenic value. There are specific areas where the macro aquatic species use as breeding, spawning, nursing grounds or even make it as habitat. When sedimentation occurs into these areas, it is not only the area that will be affected but more of the stocks that refuge in these.
Dynamite Fishing
Dynamite fishing is not conducted in the study area. However, most of the respondents considered the stretch of the Amburayan River in the downstream ba-Open Journal of Marine Science rangay and municipality as they answered the checklist. The community of some barangays that traverse the downstream Amburayan River is noted for their illegal practices such as electro-fishing and dynamite fishing. With this, dynamite fishing surfaced to be one of the sources of environmental degradation that has a small impact in the ecosystem of the Amburayan River.
Inorganic Fertilizer Run-Off Hazard
The fishermen from the study area also conduct farming activities. Most of their time is allotted to farming and application of inorganic fertilizer is sometimes integrated in their practices. With this, run-offs drain to the small tributaries of the Amburayan River where some of the macro aquatic species niche into it. In any case, species that cannot tolerate such chemicals may experience mortality and the affected habitat may not be useful for other stocks to thrive.
Identification and Documentation of Indigenous Conservation Measures of Biodiversity and the River Ecosystem
According to the result of the interview during the conduct of the FGD, the community members related that they do not remember any traditional means of conserving and managing the river even before the time of their being.
Fortunately, the absence of indigenous management measures in maintaining the ecological integrity of the river is substituted by the traditional fishing practices, methods and gears of the community, which are thought to be environment friendly. This also explains that these fishing practices, methods and gears are not detrimental to the aquatic ecosystem in general. In addition, these mechanisms that are being used by the community allow optimum exploitation of the ecosystem and permit its biomass to be sustainably productive over the years.
Farming is still the major livelihood of the community next to fishing and farm labor or construction labor. The result of the FGD showed that 80%, 18% and 2% of their time are devoted to farming, fishing and labor, respectively. Participants of the FGD also said that the income or economic contribution of their livelihood activities are 75%, 20% and 5% for farming, fishing and labor, respectively.
According to the participants of the FGD, the peak months of fishing are from March to June. The water depth of the river on the months of March and April is shallow as the temperature starts to increase. It is also observed that there is a shallow water level of the river in the months of December to February. Natural food production in the river ecosystem is also high in these months. These factors enable the fishermen to conduct their fishing practices such as "sarep", "sawil", "tunuton", "sillag", and "luy-loy". Shallow water level hastens fishing with the use of these practices.
On the other hand, warmer water and higher natural food production triggers the stimulus of the fish to end their dormant periods. This allows the fishermen to catch high volumes of fish not only in terms of individuals but also by weight. However, even when the water level is shallow during the months of December to February, the natural food production as well as the water temperature during these months is relatively low.
As the onset of the rainy season starts on the month of May, the high volume of fish catch is also maintained during this time with the use of the traditional fishing gear locally called as "asar". Commonly used but are customized and improvised fishing gears are also set along the river channel during this period.
The peaks of fish catch ends on the month of June as soon as the fish stocks from the upstream tributaries of the river are caught. The heavy rains facilitate the stocks to be carried going to the downstream as the water level rises. Other species biologically take advantage of the river water rise for migration and reproduction. With this, some of the stocks are caught in the fishing gears that are set along the river channel. After few numbers of consecutive rises of the river's water level, fish catch begin to decrease again. Fish catch falls from July to February at proper timing with the demand of farming activities of the community.
The positive factors that are present, implemented and utilized in the Amburayan River, Kapangan, Benguet are not an assurance and security of having a healthy and sustainable aquatic ecosystem. Proper and preventive management and conservation measures are still needed to mitigate the environmental problems that are brought by developmental actions, thus, preventing the ecosystem from collapsing.
Summary
This study was conducted to assess the biodiversity of macro aquatic species in Amburayan River in Kapangan, Benguet. It includes the identification of macro aquatic species present, inventory of fishing gears and practices being utilized, evaluation of anthropogenic and environmental sources and level of impacts on the river ecosystem and documentation of traditional management measures.
Five stations were assigned along the channel of Amburayan River from the head point of Station 1 (16˚36'56.78"N, 120˚37'30.86"E) to the tail point of Station 5 (16˚38'39.68"N, 120˚36'19.26"E). Sampling was done three times in 3000 m 2 total area of the five stations. There were seven different types of fishing gears used ("tabukol", "baniit", "bukatot", "pana", "bagekbek" and "balchew") and three fishing practices ("sarep", "sawil" and "luy-loy") conducted to gather the macro aquatic species found in the river ecosystem. In addition, there were other fishing practices documented such as "sillag" and "tunuton"; The collected macro aquatic species was described and documented. Each species was also identified up to species level, however, some species were only identified up to the family level due to the insufficient references available. Samples were also submitted to the National Fisheries Research and Development Institute (NFRDI) for DNA analysis but the institute cannot accommodate the identification due to the absence of reagents for the processing of the analysis. The ecological parameters of the Amburayan River were also evaluated. The result of the assessment showed that in terms of Relative Frequency (RF), "gakki" (23.67%), "udang" (23.19%) and "wadingan" (21.26%) gained the highest values. However, "wadingan" got the highest value with respect to Relative Dominance (RDo) at 37.65% followed by "udang" and "gakki" at 32.45% and 29.84%, respectively. The same species obtained the highest values in terms of Relative Density (RD) with 32.24%, 31.79% and 30.48% for "wadingan", "udang" and "gakki", respectively. "Wadingan" (93.15%), "udang" (87.42%) and "gakki" (84.00%) got the highest Importance Value Indices (IVI).
The Amburayan River has very low diversity for the Species Diversity Index (SDI) value is only 1.28. This means that the Amburayan River ecosystem has low biodiversity and it is attributed to human activities such as pollution and proliferation of introduced species such as "gakki" which serve as predators of small fishes. However, the populations of stocks collected have a promising value of 5216 individuals with a total biomass of 32.031 kg.
There were no indigenous or traditional management practices that were implemented and being implemented in the Amburayan River to conserve its ecological integrity as well as its biodiversity. The participants related that only their traditional and customized fishing gears were used in the exploitation of the stocks.
The participants also said that there were only a few number of macro aquatic species present in the Amburayan River even before the operation of the Western Minolco Mines/Boneng Mines in the 1980s. They added that fishing activities were not conducted for two decades because of the incident that happened in which the dam site of the said mining company collapsed. The pollution from mine tailings and wastes of the mining company totally degraded the river ecosystem. It was only in the late 2010 that fishing became one of their activities again because they observed that the macro aquatic species of the river is able to inhabit the river ecosystem again. They also observed that some of the indigenous species that were caught before were substituted by other stocks.
There were only five sources of environmental degradation that were identified by the respondents and these give small impacts on the environment such as pollution, soil erosion, sedimentation, dynamite fishing and inorganic fertilizer run-off hazard which scored at the range of 1.77 to 2.09.
Conclusion
There is a low biodiversity of macro aquatic species present in the Amburayan River in Kapangan, Benguet because of the presence of introduced species, illegal fishing practices in the downstream tributaries of the river and mining activities within the watershed areas. There are no indigenous or traditional management measures conducted in the river ecosystem to conserve the river and its biodiversity, however, the fishing practices and gears utilized in the river ecosystem promote sustainability of the macro aquatic species inhabiting the environment. Anthropogenic activities and environmental disturbances identified in the area had low impacts to the Amburayan River ecosystem in Kapangan, Benguet.
Recommendations
1) Conduct the same assessment activities regularly in other areas of the Amburayan River.
2) Formulate, consult, approve and implement potential policies, management strategies and actions that would prevent the degradation of the Amburayan River.
3) Establish sanctuary areas in Amburayan River to provide a protected place for the stocks to spawn and reproduce. 4) Conduct captive breeding and production of macro aquatic species present in the Amburayan River for aquaculture and stock enhancement purposes as well as for ex-situ conservation.
5) DNA analysis should be done for the proper identification of macro aquatic species present in the Amburayan River for accurate identification.
Analysis of heavy metals in water should also be conducted to monitor the quality of water in the river.
